
REMARKS 

Bearing in mind the comments of the Official Action and the telephonic 
interview between the undersigned and Examiner Maples on November 26, 2001, the 
application has been amended so as to place it in condition for allowance. An early 
indication of the same would be appreciated. 

Claims 1-7 are pending in this application. Claims 1 and 7 are independent. 
Claims 1-6 have been amended, and claim 7 has been added by this amendment. 

Withdrawal of the rejection of claims 1-6 under 35 U.S. C. § 112, first 
paragraph, for recitation of the term "electrolyte" is requested. Applicants believe that 
use of the term "electrolyte" is proper, given the common use of such a term by 
persons having skill in the art. Enclosed with this amendment is an excerpt from a text 
on battery technology, which is seen to use this term, and which supports Applicants' 
contention that this term is enabling to persons with skill in the art. 

Notwithstanding Applicants' belief that original claims 1-6 are completely 
enabled, in an effort to expedite prosecution of the application, and after consultation 
with the Examiner, the term "electrolyte" has been amended to recite "electrolyte 
solution", where appropriate, in pending claims 1-6. 

Further, as an aid to the Examiner's review, claims 1-6 have also been amended 
to place these claims in a form customary for U.S. practice. Allowance of claims 1-6 
is requested. 

Newly presented independent claim 7 has been drafted to avoid the cited (but not 
applied) art as well as to avoid the basis for the §112 rejection, using alternative claim 
language. Allowance of claim 7 is also requested. 
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In view of the above, consideration and allowance of pending claims 1-7 are, 
therefore, respectfully solicited. 

In the event the Examiner believes an interview might serve to advance the 
prosecution of this application in any way, the undersigned attorney is available at the 
telephone number noted below. 

The Director is hereby authorized to charge any fees, or credit any overpayment, 
associated with this communication, including any extension fees, to CBLH Deposit 
Account No. 22-0185. 



Enclosures: Claims after Amendment 

Excerpt - C.A. Vincent et al.,'' Modern Batteries: An Introduction to 
Electrochemical Sources'', 2nd Ed. John Wiley, New York, 



Respectfully submitted, 



Larry JTHume, Reg. No. 44,163 
Customer Number 30678 
Connolly Bove Lodge & Hutz LLP 
1990 M Street, N.W. 
Washington, D.C. 20036-3425 
Telephone: 202-331-7111 




1997 



09/529,726 



7 



Best Available Copy 



Jli^l Ikitmdiictibri to 
El^c^rochefnicat 



Se 



:oiid 



e A 



ceit 



Sehoi l ofChemi 

University hf S 

:. I i 

I ! 

Dtipakimetiio d ! 
Univi^silii ^iH^i 




^ditiioii 



Andrews], UK 



Chimicqi 
Studi di iconic \La Sapieiiza\ Italy 



meibber c|f (ttk Hodder Headlihe Groiip 
LONDON • SYDNEY • AUCKLAND 

i' i 

v" : 1 . . 

Cbpublished in 1 4orth, Central 'and Soutfi Amwca by 
Jdhn ^iley 'A S< >ns Inc., N^w York * tTorontb 



Best Available Copy 




Iblisiictf in Grcar: Bjiriiain 1984 : 
ediiion published iil9^7 b>j AxnolU. 
ef of the. Hdrdder MebUlinfr Groups; . 
mti Road. tIdiicLii tW I pH - 

[shed in North. Centriil and South. Anifrrica by 
ley 3i Son&l Inc»* i505 Thiitd Aveotic, 
Ik ll)l58-0{)]2: i : : 



© 119971 C A Vincent ^:B: Serosal! 



All rigljr reserved, r^o part of ihis 'publication may be reprodijecd oi 
irupimijtcd ill any fbrm.or by unylmcans; filecironically or mfchanicolly* 
mc;lLidifig photocopy^ing; recdfditts o>* any infoitnation storage or rcirieval 
sy<)tem,|vvithook ettter prior pcrmi^^ion m writing from the publisher or a 
Ii<;|:n<:c|pcfmitlirti5.risirijci^d topyfcg. In dte United Kinfidom;such:licenteK 
are is.sufcd by the Cdpyrignt Licensing Agency: 90 Toiteiihunv Court Road, 
Lo}td£>nJwtP91-lE ':: 

(I ' ' ' • : \ .i - • 

WjiiUt jhc adviCc atjid irif6riJiii(iori( in Ihisibcxik is believed toibc true and 
atduraid at the dole of going ;to pf^ss» nether the authorfsi.nof the publisher 
can acclpt any:lcga{ respo^*i]bilit^ or liability for any errors or omi.ssions 
Lh4t may be made, 
I I 

Btyisli Library Catdifosainji irt Puhlicai\on D<ita 
A (ata1(}gue record fdr thiif bif>ok is availabte from ihc Briiti^h; Library 

A f atnJijg rcconl for this biM))c is available in the Lrhrnry of Congress 

] . . . i ' r t ; ■ 

ISBN- 0(340 66278 6 " ' ■ ( ; ; 

ISBN 0H71) 23778 J tWileyy 

Typt^scilin iO/llpttthies by ; • ' \ 
J&U Cojnposiiloii L^.fiI4y»)Noith Yorkshire 

i'riiiied Ind bound iri Great Britaiti by 
JAV^. ArfowsmiUi Ltd. Bri^olj 



298 Mhcettane^us cells 



Negai3v« 
mervciir 



Po«tiV« 
electrntyte 



i 

Y: 



Celt 
%t&tk 



Negative 
electrolyu 



Po*tlive 
reservoir . 











? 










y / 


































T'. 


























'0. 


j 


1 







stare 



Cell 
stack 



Nigati^a jopp Pi^aitive ioot> 



• MS 



Negative roop 



Positive 
loop 



FU 9bl Sdi4naliddiaErartisorziiK-bromi«c baltcr> systems: (a) cell.wUh caUon selective 
memt^nb; fl)>|ccll i^iUt reservoir fJf potybromfde and microporous separator 

cuctitnstahcM. bromirtti is evolved on ihe negative, and the substrate nmt 
be aBie toiwjlhsiand tt^s process. In prslctical batteries this problem is often 
solved livusingtbipolar vitreous- cflfboii electrodes. 

A^partjciilarkoblein with this cell ^system is the high rate of; selt- 
discBareeidtie td the chemical reacliorii of biomine with the zinc negative. 
Oneisoluiidn i& to scSparate anolyte and catholyie by a cauoa-select.ve 
menibran^ Whic^i is itnpermeaWe to bromine, such a. P^'A";";"-*"'^^^^^^^^^^ 
actdibased maieiriais Kkc 'Nafion'. as illustrated in Fig. 9.21(a). A" 
native apprpachi is to react the bromine in order to form an insoluble solid 
or liquid? phase; For example, unsymlnelric quaternary alkyl ammonium 
perdiloraies re^ct wiUi bromine to t'o^m oily polybromides which signifi- 
cahtiy rciiiice the level of free bromine in .solution. In .lome designs the 
inioiuWe bromine complexes are retained v^ithin the parous, electrode 
structurei i^ more advanced large capal-iiy systems, a separate polybroflnde 
rest^vx^r'isi incbrporated (Fig. 9.21b); A simple micropiirous separator is 
thert siffficfent to prevent excessive stif-dischaige. A typical cell: staok is 
sho^n (icymaticany in Fig. 9.22. Practical cells now all employ electrolyte 
ciK^alion.io iinproye the quality ofj the zinc deposit, sind to pennit the 
opcratiDii of heat exchangers. Note tha<t in both cell configurations shown «n 
Figi 9 2l(a) anil (b), itwln circulation:; systems are required. 'Hie Austrian 
company Pow^rccll is currently developing ziftc-bromine prototypes for 
:EViuse Which Ijave alprojccicd energy density of 70-90 Wh/kg ajid.a cycle 
lifef6fltT\oi!c thin 500. | 



Hjfdi^ogfin-inetal cells 

As|vyith :thB m^tal-ojtygen system, hydrogeit-melal cells can be considered 
as iclosedigalVanic/fud cell hybrids. They make use of the hydrogen 




Claims after Amendment 




Please amend claims 1,2, and 4-6 as follows: 

1 . (Amended) [Membrane-separated] A membrane-separated , bipolar 
multicell electrochemical reactor for half-cell reduction and oxidation reactions in 
respective positive and negative liquid [electrolytes,] electrolyte solutions without gas 
evolution, [including] said reactor comprising: 

a plurality of alternately disposed bipolar plate electrode elements and ion 
exchange membrane separator elements [,] defining a positive electrolyte solution flow 
chamber on one side of each membrane and a negative electrolyte solution flow 
chamber on [the] an opposite side thereof, 

said plurality of alternately disposed bipolar plate electrode elements and ion 
exchange membrane separator elements being sealingly assembled together in a filter- 
press arrangement between two end electrode elements electrically coupled into an 
electric circuit [functionally including] which includes an electrical source forcing a 
current through the electrochemical reactor or an electrical load absorbing a current 
from the electrochemical reactor, 

said bipolar plate electrode elements and said ion exchange membrane separator 
elements including a frame portion of an electrically nonconductive and chemically 
resistant material cooperating with sealing gasket means for sealing, and having through 
holes and recesses in coordinated locations forming, upon [assembling] assembly , ducts 
for [the] a separate circulation of a negative electrolyte solution and of a positive 
electrolyte solution , cascadedly in all said negative electrolyte solution flow chambers 
and in all said positive electrolyte solution flow chambers, respectively, 

[characterized in that all the] 

wherein each of a plurality of frames of said bipolar plate electrode elements and 
of said ion exchange membrane separator elements have an inner flange portion[,] 
recessed from a first planar face of the frame on [the] an opposite side of [the] an other 
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face of the frame having grooves for accommodating 0-ring gaskets around pass- 
through electrolyte-ducting holes and around an outer seal perimeter, accommodating 
thereon a perunetral portion of the respective bipolar plate electrode or ion exchange 
membrane separator; 

a plurality of retention pins [project] projecting out of the surface of said flange 
portion and [pass] passing through holes of said perimetral portion of the plate electrode 
or membrane separator accommodated thereon; 

a retention counterflange of an electrically nonconductive and chemically 
resistant material having holes coordinated with the positions of said retention pins and 
functionally mounted over said perimetral portion of said plate electrode or said 
membrane separator on said recessed flange portion of the frame^ and permanently 
fixed thereon by [hot-flattened] flattened heads of said retention pins protruding out of 
said coordinated holes of the counterflange; and 

pre-assembled bipolar plate electrode elements and membrane separator elements 
being alternately [stackable in] stacked in a horizontal position with said other face of 
the frames carrying the O-ring gaskets facing in an upward direction . 

2. (Amended) The electrochemical reactor of claim 1, [characterized in that] 
wherein said other face and said first planar face of each frame portion [are provided 
with] have a plurality of keying and alignment pins and sockets, respectively, of 
different shape from each other, 

said plurality of keying and alignment pins and sockets preventing the stacking of 
said bipolar plate electrode elements and [of] said ion exchange membrane separator 
elements in an incorrect alternate order [and/or] and in an incorrect orientation. 

4. (Amended) The electrochemical reactor of claim 1, wherein [the 
directions] a direction of flow of said negative electrolyte [and] solution opposes a 
direction of flow of said positive electrolyte solution in respective flow chambers along 
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[the] opposite sides of each ion exchange membrane separator[, are opposite to each 
other] . 

5. (Amended) The electrochemical reactor of claim 1, wherein each of said 
bipolar plate [electrode consists of] electrodes comprises a fluid^impervious^ electrically 
conductive plate^ 

said electrically conductive plate having_j^ on opposite faces thereof^ porous fluids 
pervious three-dimensional electrode structures [in the form of] including a [felt or 
fabric] material of carbon fibers bonded in electrical continuity to said electrically 
conductive plate, 

the electrolyte solution entering the electrode chamber along one side and exiting 
the chamber from [the] an opposite side[; and further characterized in that]^ 

wherein_said porous electrode structure has two distinct comb-shaped 
channelworks, [the] 

each of a plurality of finger channels of [one] a 30urce channelwork being 
substantially parallel to each other and interleaved with [the] a plurality of substantially 
parallel finger channels of [the other] a drain channelwork; [a] 

the [first or] source comb-shaped channelwork having a base [or] manifolding 
channel running along [the] a side of [the] a chamber through which the electrolyte 
solution is fed into the chamber^ and the [second or] drain channelwork having [its] a 
base [or] manifolding channel running along [the] an opposite side of the chamber from 
which the electrolyte solution exits the chamber; 

wherein all finger channels of [one] said source channelwork [extending] extend 
from the respective base [or] manifolding channel and [terminating] terminate short of 
reaching the manifolding channel of the [other] drain channelwork. 

6. (Amended) The electrochemical reactor of claim 1, wherein the ducts for 
the separate circulation of each of said negative and positive [electrolytes] electrolyte 
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solutions defined by said through holes across the thickness of each frame portion of 
said bipolar plate electrode elements and of said ion exchange membrane separator 
elements are defined by two or more holes spaced along one side of the substantially 
rectangular frame portion. 
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